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(54) GRHOgft] sM/ 7V 



(57) imm 

mm) mi&mmK>omKn£{mmx\ 

LMX 2 ( I ) 

~i TftTatKiotMfce^rss^feStffLS iff 



t 1_ T 1 (in 

Y 2 A 2 

a 1 v At 

<ft*JR£2 1 4 — 16^ 

S^^trSA^Stitl^ A, <h 

a , ora*s-r *S 
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nmm i ] tehes ( i ) -ens*.* - fflfti* i 
mt?i*\sy < y*&im. 

LMX 2 (I) 

uiTEfcitfMfcS (i i) x-mtthm 

«7C» £tSL. X fcbKSSK? fc U < {iJS« 14-17 

mTtmizx^xMt&^-t&mfr^miiti&imnmz 
) 

[•fti ] 

t 1 — T 1 

Y 2 A 2 

(ii-c, a, , a 2 li^mmmmmmt-^^i. 

Yj . Y 2 J±K^t*«SiL.<J±HH«*14-16B67C 
[00 0 1] 

*. 

[0002] 

mtrnx-fohztiimhtix^h (w*or, the 

ORGANIC CHEMISTRY OF NICK 

el mi i$ mim (1975)). 

[0 0 0 3] £*U=*fU ifUlTEJfflfilOSaKNr 
yWX7-(y, 7x/^fv*^7-f y^SrN i tffiffi 

S-a*-fk^l*i*fflv^TM^^fT3^rffi (J. Mo 1 . c 

at. , 41 P. 123(1987). Angew. 
Chem. , Int. Ed. Engl. ,26 p. 6 
3 (1987), Organometal 1 ics, 2 
P. 594 (1983). #IW3 - 1 3 1 6 0 8-f- 
Vm¥3- 13 16 1 l^UMF) . TS/t'X 
(4$y> tfX^^fcNifcEffltetffcft^ttfcfflv* 
"CM-a^ff^^TiS ( A n g e w. Chem. , Int. 
Ed. Engl., 20 p. 116(1981). [S) 
24 p. 1001(1985), ttfflB36 1-2 28 
0 0 3#&*L - 115 3 11 WfHPP 

3-2066 0 7^&$8. ftBIPP3 - 26 1809^ 
«, WRM^ - 2 7 7 6 1 0^&$fi. EP038495 



/9 0m) . irr-fffiSxy&N i iKttPdKS 

M-&Z¥r5lJ& (J- Am. Chem. Soc. , 11 
7 p. 64 14 ( 1 995) , HI 18 p. 267 

(1 996) ) tfWIktih. 

[00 04] Ifrlftffk, Ztlh^ttiayfimzii 

[0005] 

income uy< >n.-sw. ^L<\twm&ttLit 

Jtt&l«SEtlil»tSii:*a«i:-r4. 
[0006] 

nfifc-rsfcftcasssjftLfcte*, tshrs ( i ) x- 

#»!U£fcJfcLfc. -t^b-h. *Bfflt* TK-tt* 

( i ) vmii&. mmm omfre>wKtiiw»&x 

jcmmx-m. ) coit-smx'hhztMmtth* 

[0007] LMX 2 ( I ) 

(ZZX\ U$Tittt2CD-®X (II) X'$kZtl&m 

JStcSSt^I. XJi#X«?fcL<llJSIJWm4^17 

srr. ) 

[0008] 
2] 

Y 2 A 2 

[0 00 9] (ZZX\ Ai , A 2 {±£a*«*&5JHl: 

4~i6«i3ai£*tfSa»fcSfcms. a, tA, 

JiTF. *»BS*i¥L<a^4. HRsS ( I ) ttJ^T 
LfcLTfflu&fcicOHHRsS (II) T*£il&2ffi] 

tM KEfirf* SHKEfltf £ . 
[0010] -j&sC (II) Ci5V>T Aj , A 2 t LT 

ev^*i* coii^mmwimmmt^mx'hi . w*.ort 

Di^V. l~2ffl<03»B$a£*tStri;$x 

>. t7^y. i~2flg<7)ien<7)a^a5rw-fi»f7v 
h z t * . i ; x'^mmnmmt ix 
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theism, xh^rxs, yh^fxa^ocj-CjoO 

— C 2 o £7)7;^ yPT 'J -Jit* i/g. OitlV** ism 
tgco C 7 — C 2 o CO T 'J -IV7)V* ;M" * i^S . S )V 

;l^yU#- ;US^<OC , ~C 2 o ^fck*ffiHft#yl'* 

^yl/g. tfyl^-^bS. T^f—bm. y'ah'^^-b 

xf-yUS, ^y^4f^7x^yP*^C,~C 20 ^-ft: 
*3gS»fe{ry|/#*vyl^ f-^bKo^yuS, ^-tf 

jfh V)V**vW&v>z*~-Zi<><r>tt7)V*)V7V- 

*7V-)l7)V*)V**ym, 7v*, AX. 3 

li.E.Wz\3i-X'hiXi>n%:iX^Xl>£\i\ 
[00 11] Y, , Y, klXm\^ZttfX*Z&cr> 
It. JJHbMRS. tL<ttffl«»14-16Ss7C«Sr* 

tta*»^auf3fi&, -eit-fix-eoM*^^*^ a, r 
o^tcto. a, tA t ssv^tcae-tiaiT**. 

U-yS, bV*l-Uym. r-byt^-UymWcDC! — 
c 6 comMTfr^uym. l -^f-yt-xf-u-yg, 1, 
2-y^^xf-i^yS, i^xxypxf-i^yg, 2- 
* f-yH* U * -fi^ y £ Wv> c , - c 2 0 <ojK4fc#*SEBi 
c7)Ci ~C 6 (JDESITy^uyS. v?n^y*uy 

y&. ^^-)Wy7u^ysvy^, t^-ivi/tu^i/ 
vy&, i/^)Vi/9u^vvy^<nc x — c 20 co 
mk>m%WMcoc 3 ~c 8 <m$.7)v*vym. x^- 

'Jt>S^)C 2 ~C 6 e9EMTyk>-xi/y^ ^f- 
yl^x^-"Jr>S, ^x^xf-iJr'ya^C! — C 

7'^^'x^u>-a^coc 4 ~C 8 coEiSTy^xx 
xi^yg, ^f-yW7*^xx-uy*. Wf^/^yl 

-uvawoc, ~c„<oft<fbfc*sitt*3c« ~c 8 

coa:ii7;^vxxuya s 7x-i/yi, ^7f-uv 
PWC, -c z) wj-i/yi, >f-yW7x-U-y 

moc t -c l<i cn>7^-vymm^Wi>^bifiX'% 



[00 1 2] 4fc N HIM 14-1 6KS«**trifi 
ii, TIE— (III) fcKii (IV) 

-Z, -B- (III) 
-Z, -B-Z 2 - (IV) 
(iiT. Z, . Z 2 ttJMbk**£ifcU BJiMffljJl 
14-1 6K*><5.atfii47ait:J:-jre^4 2ffitf) 

a*^. ) 

Zj , z 2 tixm^tihmwmmtLxit. mi 

\ZX1-vym, xf-bya, MJ.x-7-uyS, fb7^ 
■f-uym^<DC l ~~c 6 <mM7iv^vy^, 
yl/xf-i^ys, 1, 2-v^f-yUxf-uyS, y'7i- 
ypxf-uya, 2->f;^Wfi/ylfi?)C 1 ~c 
20 ^»K*ss^^c, ~c 6 amm-iv^x/ym. 

s ffiWk7)V^vym. ^f^y^o^y^i/yl, ^ 
f-;l/x^n^df>-lxyS, : J^f-)Vi/9u^i^vy& 
^COCi -C 2 ,<0^fc*3RSaaiOC3 ~C 8 C0S«7 

yMfi^ya. xf-yf yJSJSwjc, ~c 6 0>w&T>vr 
-uym, ^f-yuxf-Urvai, y'7x^xfjf 
y»^Ci ~c 20 <o«'ft**aiiB«oc, -c 6 ^a 
M7;^-p-yS, 7 - ^^x^uy^cDC 4 -c 8 <?) 
HiSTy^vx^uya, *j->u7?i;x-)/ym, v 
Jj-iuyt y'x-i/ymmcoC! ~C 20 ^^bl<*»S 
}^c7)C 4 ~c 8 <mM7>v^i i J^-vym. 7x-\sy 
a, ^7^^ya^<7)c 6 -CjjWJ-i/yi, .xf- 
yk7x-^yS, ^f-/u-y-7f-i^ya^<7)C 1 ~c 20 <7) 
JMk**»«acoc8 ~c 20 oru-^y«^S:^fi» 

ifcj^TS*. Z, i:Z 2 (iSVHclH-T'Sio-Ct,, A 

[0013] Btixm^htii. mmmi4-~iem 
mi&T-jm^zi.^x&^hmtLx. 

a. i/*l-)VyV]/ym, 3.-)V'sVvyW£<n<z 

i ^t^mYMmmmyvvymf* . yju-?- 
^^m^zx-ox^-tmttx. y>v^vym. v 
^)Vf)V\vym, ^7x-y^'yu5U-ya^<7)Ci 

-c zo <nm\ym&wwxvyji$uymmz. m.m^ 

xf-yp- hl^ya^Cj -C 20 co^-fb7j<*aM 
^co^h^ya^^, IBRH^tcio-CIS^tS^U 

xxyi-7<^ya^?r, ^uyw^zx^x^-ki-^ 

Y, tY, {ISv^tra-TJboTt. A*oT^riJ: 

[0014] *5%BJtfc^"C L t Lxm^i Z t 
l»ii«(4 I Ftov^A#:« 1 5:*ti:, [2.2] 

(2, 6) fU^V7ry, [2, 2] (2. 6) 4- 
^f-yl^h*iJ^V7ry» [2, 2] (2. 6)4-7x 
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^Hf'JyV7 7X [2, 2] (2, 6) 
r>, 1, 8-v^^[2. 2] (2, 6)t°y>V 
7ry. 1, 2, 8, 9-ft-7^fil'[2, 2] 
(2, 6)e'Jj//7T^ [2, 2] (2, 6) try 
^77^-1, 1, 8-^f-^[2, 

2] (2, 6)f'Jy/7Ty-l, 8-yxy, 1, 
2,8, [2, 2] (2, 6) Wis 

J7 7V-\, [2, 2] (2, 6)4- 

^WiJyV7T>-l, 8--/'iy, [2, 2] 
(2, 6)b*5y77ry-l, 8-yiy, [2, 
2] (2, 6) h"USy77ry-l, 8-y'xy. 
1, 9-^f-T[2, 2] (2, 6)f'Jy77ry, 
1, [2, 2] (2, 6)f'Jy77ry, 

1, [2, 2] (2, 6)tyyV7 7 

y, 1, 9-^rif[2, 2] (2, 6)h°y^V77 
V. 1, 9-^1^ [2, 2] (2, 6)e'Jy77 
rX [2, 3] (2, 6) t'UiyV7ry, [3, 
3] (2, 6)fUvV7ry, 1. 2. 3, 9, 1 
0, ll-^^f-;U[3, 3] (2, 6)h'UxV 
7ry, 2, 1 0-^'f-T [3, 3] (2, 6) ty^' 
777y-"yy-;k 2, 1 0 - C 3 , 3] 

(2, 6) t'Jy77ry > 2, 10-;;'71f[3, 
3] (2, 6)t°y>-V7ry, 2. 1 0-y-fely-f* 
[3, 3] (2, 6) f'JiyV7ry. [3,3] 
(2,6) 4-^^h°U^V7ry, [3,3] 
(2, 6) 4-7x-;Ut°U^V7ry. [4, 4] 
( 2 , 6 ) t y >V 7 r y^**ff 4 i i: 6 . & 



Foe, ~c 20 «of-^7^ 



C h e m. Re 
51 3 (1 977) , Chem. Co 

1558(1970) tmnxmizm 



v. , 77 p. 
mmu n. , p . 

[00 15] Xfc LXmvtZbtPCi&mt* **K 

TiL<{iJgM^l4-i 7K7n»cJ;-5TMt^t 
4S*>*>a!tf<l6 UWOEft^T**. JUPJSU 4-1 
7ft7c«(cJ:-DTMi:^-r4«i:LT«i. CT^tt'JSSS 
*14ffi7C»cJ;oTSS^-rsatLT^f-/«, x^- 

i —Cjocor/H^a, <y^s^(7)c 7 ~c 20 «o7 
V-)l7)V*il>m. 7i-;H, HJ;u»P«oc 6 ~C 
2 o^7/Nf/i/7*y-/i^ h y^-Hi^y/PS. MJ7' 
+)Vi/V)V&, h y7x-;i/^y;i^a^(7)C 1 ~c 20 <o 
^•(bKsaam^y^a^S:. 1 5«7c«tej:-jris^ 

•tSSifcLTTS H*. i^^TS FS, ^'7*f-/U7 
5 H«. 5y'7x-yUT5 FS^Cj -C 20 «O^b!K* 

s^^Ci ~c 20 ^r^=3^fv-a. 7x7Jfv-a, by 

/M^^g^Cs ~C 20 cD7^*;l'7y-/M-; J rx 

^y^'/M^ xg^coc-, -c 20 coTy-ypr;^ 




c 6 -Czo^f-^-r^^ry-^, wyy^ 
jfi/S^c, -Cjo^f-^-ry-^r^^^f^s 

17«oc*t:J:-5TIS^"*Si:LT7-y*IR 
JURK?. H^SHS**, *f£L<te*g 
SBPf • JMIHK? 4 i £ h . 2 o^X(i5 

Stt> LT St* CiStS $ ftt V v£ t J: V >. 

[0016] mum* 1 oj&^»*h.4 ji£4«7c 

if£L<teN i . PdJ, J;0#^L<{iN 
i JffW^tWH. $»IC^^T-IS ( I ) 

[2. 2] 

(2, 6) C l Jy77ri'-"y7'^y?D l J H, [2, 
2] (2, 6) h°y >-V7ry-v7-^> ! 7'n5 h\ 
[2, 2] (2, 6 ) t'y xV7ry--yy-A'i- ; 7<f- 
;K [2, 23 (2. 6) tf! ' 
?nyF\ [2, 2] (2, 6) 
-7Ay7nSK> [2, 2] (2. 6)tyy' 
y<5^>)Ay7f;k [2, 2] (2, 6)4-^f-^ 
fyi/77ry->y^^'^ny h\ [2, 2] (2, 
6 ) 4-7iX^tyy77ry-7^y7n!) F» 
[2, 2] (2, 6) ^5/777^-7^70^ 
F, 1. 8->7<f-/K2, 2] (2, 6) t'Jy77 
7y-7r^y7n l JF, 1, 2, 8, 9--fF7^f- 
;l/[2. 2] (2. 6)t'Jy77r^7^7n 
'J F\ [2, 2] (2. 6) try S/V7 7^-1. 8- 
yiy-z 7 7-^y7nijh\ [2, 2] (2, 6 ) f 
y 7 7 y- 1 , 8 - iy'xy- a .y y-^y/D * H . 
[2, 2] (2, 6) fijy77 7y-l, 8-v'xy 
-r:-y$7l^f-;k [2, 2] (2, 6) f'Jy77 
77-1, 8 — i^'xy — yN*7 v'^Ajyy'n y F, [2, 
2] (2, 6) f'Jy77 7y-l, 8-v'xy-y^ 
i/^AiyVoS F» [2, 2] (2, 6) K'Jy77 7 
y-1, S-yxy-y^y^Ay^f/K [2,2] 
(2, 6) tfyx77ry-l, 8-y'xy-a^y7 
o'JF\ 1, 8- : J*^-)V[2, 2] (2, 6)fJv 
77ry-l, 8-y'xy-- 7 7-;l'y?D'JH 1 1, 
2, 8, 9-tV5*+)V12, 2] (2, 6)tys/' 
/77y-l, 8-yxy--7^7D'J F\ 
[2, 2] (2, 6) 4-^f;l/fiJy777y-l, 
8-yiy--77-;l/y7o | J F\ [2, 2] (2, 
6 ) t'7i^V77y- 1 , 8-yiy--7 7 , /l'y7n 
'JF\ [2,2] (2, 6) f'JSy777y-l, 8 
-yiy--7y-*y7a | JF, 1, 9-^7 L2. 
2] (2, 6) try y777y-7^y7o'J F\ 
1, 8-y>7[2, 2] (2, 6)fy>-V77y^ 
»^niJH, 1, 9-^Tj-dMf [2, 2] (2, 
6) t l Jy77ry-7»y7o l J F\ 1. 9-yT 
if [2. 2] (2, 6 ) try y77ryx7^y7D 
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•Jh\ 1. 9-^*^7- [2, 2] (2, 6)fU^V 
7ry-7^7n'Jh\ [2, 3] (2, 6) try 
y77ry-^y7D'JF, [3, 3] (2, 6) 

try /y7ry-77-/^n'J h\ i, 2, 3, 9, 
io, n-^^^[3, 3] (2, 6)tryv 

77r y-'y^P^oy h\ 2, 10-^'f-T[3, 
3] (2, 6) tfU yV7ry-77-^y^o'J H\ 
2, 10-y'm[3, 3] (2, 6)t'Jy77r 
V-yinViSVuVYs 2, 10-i/'r-f [3, 3] 
(2, 6) b-'Jy77ry-7^y7niJF, 2, 1 
0-~J*V1- [3, 3] (2, 6) ey yV7ry-7 

Tvi/^y-uyK, [3, 3] (2, 6)4-yf-^t°y 

yV7ry-77-;l'y7D'JF, [3, 3] (2, 6) 
4-7 x-;l^h" y i/J 7T>-v 77!^'? P 0 H , 
[4, 4] (2, 6) fyy/7r>'-77-/l'y^D l J 

[0017] M-gr^tT. *tt^ii|gttft«2:ffiJ« 

t ixm-t&mmtiw mmmttxmm 
ft. *«k ttz. fm. ffitk- mw^b^mti^ 

y, -f^-jurjii/^-fy, ^f-zp-yf-^r^sy^ 

Hfyag^T/l^y^y, hyyf-^r^S-^A, b 
yx^-yl/T/l^S-^A, h 'J V7^>V7)V^—<7J±m 

co h y r/^/i-r ^ h'j7x -ivnv = 

« h y r y -;UT^ 5- 7 A, y J-HTlV S— >>a yy 
n y H , i/'y ^7VU S -»7 A ? n y K , y'xf-^TVP 

btfXZZ><, 

cooi8] *wnxm^htihmi\m<?)7-*>z 
tth4*>^7-m\L-sm±Tii--w& (v) 

[C]» [A]- (V) 

(zzx[c]> firoi-y, ^^-^A-f^-y. h 
nt°y y<7A-f;t>\ ry^e-^iW^y, ^x^-^ 
A-f^-y, ;t*y^7.M;ty, xivfr-^nxv, 
7x0-1:-^^, Ag ( I ) m<r>fi^yxh 

9s [ A] " liTh7 7x-A'*V-K rb^X 
(^y?7WD7i-;H K f-h^^x (h* 
xYV7)V*nxi-ji7 X -)D tfV-K fh77;k 
;tn*V-K ^-^M-a^y^x-K i§J&Hiig 
7-tfy. p-h^xyx;^yi§7-^y^c7)^iefir 
ttor-jj-y-CS)!.. ) 

mmb Lxm i<mt>tm ^y^r-M^nr^ 



7x^#u—K i/'yf-^T-y-^Ar b7#X 
(^^7;Wn7i-^) #1— K ^yf-yl/7-y 

^Arb^y ( f'Xh-y 7^Jj"D^f-^7x-;l/) 
tfl'-K h 'J 7 i^;^/K-'7Af h 5 7x-/W 
U-K b y 7x^/1^7^-^x1- 7* y Ky? 

7/^07i-iH #U—K hU7x-;WiK->) 

Arby^x (t'^by7;l/jfD^f-;P7x-;l/) XV 

-K 7iD-b;Wfh77x-M;i/-h, 7xO 

•b^Af b?*y. (^^7^n7x-;H #1^- 
K Wf^xn-lr^Wfh^^X (^y^7;l/7j- 
P7X-/H tfl'-b, Ag ( I ) fh77x-WV 

— K Ag ( I ) rhy*x e<y?7/M-a7x- 

iv) xv-vmzmfhzbtfxzh. 
[0019] $V7 ^ ycDm^z^tz-ixim-sumz 

$mnizm^Tixzm^xi>^\ mwmis& 

izisft&ffltb LTiiN^xy. ^f-tf-ycoio&^vS 

mis? j yggzm^xh^K m.-&-&&bLxi,m 

^-5 0-2 5 0°C. fi£I±7Ji: LTiil~2 0 0kg 

f/ cm 2 (D^mx-mimi . s^^t L-mafr 
xm^izbh^mxhi, 

[0020] S£fc L < Z b 6 

^-^7^y{ia-Jri/7-f yT'J>9- Xfl/V, 7"nt° 
1/y, l-7*fy. 1-A.df-fey. l-t?f/« 4- 

y^-- 1 -^yfyf^Wi.^h^tH. 
fi/y, P-x^-ivxj-vymwJtmmzw.W&bLX 

mmmb ix^i-mmt-Mt^. v-jvjivxh 

^y, t^i^^n^^4r>^aitt«ft***jKa6 

fc L-C*-TI>*4gt"^;Hb^. y^o^fy, 
n^-ty, iyy'p^-y'ry, 1, S-isW^W 
3.ym<nW$tfV7 * y , l, 5-^ty'xy, i, 
4-Mfy'xy, l, 4-~^y'n's^- , f jy'xy, v-^ 
dj!-^ 9 y'xyf^fM^xyfll^i L < 

[002 1] 
[0022] 

<MI(?)M) Angew. Chem. , Int. E 
d. Engl., 9 p. 808(1970) im<V% 
ffitJ:") [2, 2] (2, 6) fy^V7ry5. 56 
g^jSLfe. ^JSLfc C2, 2] (2, 6)tU5^V 



(6) 
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77 y 2. lOOg (lOmmol) fc^h^yX^ 
y-7^7DSF3. 09g (lOmmo!) Jl 
{L)(fl/yl0 0ml SrSS^fiTT" 5 0 0ml EoP 
VyX^zMt. MffiT*2 4B#P B W#LJt. *03&ffi& 

Tl. 0 1 g<7)Stt<7) [ 2 , 2] (2, 6) t'Jy77 

3lliOTcOffl9T*£>l>. C : 40. 5%. H:3. 3 

N: 7. 5%, Br : 37. 8%, N i : 1 1 . 9 
%(*M^ C 14 H 14 N 2 B r 2 N i . ftgfl C:3 
9. 2%. H : 3. 3%. N : 6. 5%. Br: 37. 
3%. N i : 1 3. 7%) . 

<a-£ > -HHaa u: 1 . 5 y -y vwa- h?u-y 

(;h;n>600m 1 £ Ail, S^ITT'^^T;U 
S/df-tfy&A iff^|:t4mmo 1 . [2, 2] 
(2, 6) f 'J y7 7 r X- 7 y-^y/D S K 2 0 m 
o 1 ilial, xf-uy£El Okgf/cm 2 (7)t>bX'4 

-15. 3g£Wfc (fi£vStt<47. 7X10 5 gPE 
/mo INihr). ^(WJ V-COUtGPC (-7 
1 5 0 -C Vfi) t= J: O^IMWC 
Mw=8. 9X10 5 . Mw 
/Mn = 2. 7 ifcNMR (H*tt^tt 
88. JNM-A400S) tiOi^fK'JV-^^CN 
MR/X^; hyPSrSJ^L. Macromolecule 
s. 1 7 p . 1756(1984) E«<0*i£fc:fl£o 
T . 1 0 0 0 C Sfc 0 <94^tt<Oft WiH 
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PROBLEM TO BE SOLVED: To obtain an olefin polymer having a branched structure with a narrow 
molecular weight distribution, or an olefin copolymer having a branched structure with a narrow molecular 
weight distribution and composition distribution in an excellent yield of polymer per unit weight of catalyst by 
using a compound of a specified transition metal element as the polymerization catalyst. 
SOLUTION: This catalyst comprises a compound of a transition metal element selected from among group 
10 elements, represented by the formula LMX2 . In the formula, L is a cyclic ligand represented by formula 1 
(wherein A1 and A2 are each a nitrogenous heterocyclic compound; and Y1 and Y2 are each a hydrocarbon 
group, or a group which is selected from among those containing groups 14 to 16 elements and binds A1 to 
A2 through covalent bonding); M is a transition metal element selected from among group 10 elements; and 
X is H, or a monovalent group selected from among those bound to M through any one of groups 14 to 17 
elements. 
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